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AMENDED CLAIMS 

1 . A rotating electric machine for high voltage comprising a stator (2), a rotor and 
windings, characterized in that the windings comprise high voltage cables 

5 enclosing the electric field within the windings and in that a device (10) for fault current 
control is provided comprising a rod, pipe or the like of an electrically conducting material 
connected to ground and arranged in the end winding region. 

2. A rotating electrical machine as claimed in claim 1, characterized in 
10 t h a t an arrangement of rods, pipes or the like in the end winding region is placed so that 

the largest physical distance between the rods, pipes or the like is small enough to ensure a 
deflection of an arc in the end winding region to ground. 

3. A rotating electrical machine as claimed in claim 1 or claim 2, 
15 characterized in that the rods, pipes or the like are inserted a specific distance 

into the end winding region and this distance being limited, so that eddy currents produced in 
the rods, pipes or the like are below a predetermined magnitude. 

4. A rotating electrical machine as claimed in any of claims 1-3, 
20 characterized in that the rods, pipes or the like are slotted in order to reduce 

eddy-current losses. 

5. A rotating electrical machine as claimed in any of claims 1-3, 
characterized in that the rods, pipes or the like comprises a plurality of small 

25 conductors combined in to a bundle having sufficient cross-sectional area to deflect short- 
circuit currents arising in the end winding region in the event of a fault. 

6. A rotating electrical machine as claimed in any of claims 1-5, 
characterized in that the rods, pipes or the like are arranged to be in contact 

30 with spacers of resilient, electrically conducting material, said spacers being applied between 
adjacent cables in the end winding region and in contact with the outer semi-conducting 
layers of the cables. 

7. A rotating electrical machine as claimed in claim 6, characterized in 
35 that the rods, pipes or the like are inserted into the spacers. 

8. A rotating electrical machine as claimed in any of claims 6-7, 
characterized in that the rods, pipes or the like are arranged in contact with 
several spacers arranged one after the other in the direction of the end of the stator. 
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9 A rotating electrical machine as claimed in any of claims 1-8, 

characterized in that the device consist of a flexible wire. 

5 10 A rotating electrical machine as claimed in any of claims 1-9 

c h a r a c t e r i z e d i n t h a t the device also is used to mechanically stabilize the end 

winding. 
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15 



11 A rotating electric machine as claimed in any of the claims 1-10, 

characterized i n that the high voltage cable is flexible and comprises one or more 
current-carrying conductor, wherein around each conductor there is arranged an inner layer 
Z semiconducting properties and around the inner layer there is arrange a 
insulating part and around the insulating part there is arranged an outer layer with 
semiconducting properties. 

1 2 A rotating electric machine as claimed in any of the claims 1-11, 

characterized in that the winding thereof is designed for a voltage suitably in 
excess of 36 kV, and preferably up to very high voltages, such as 400 kV to 800 kV. 
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, filed with the demand, 

, filed with the letter of 19. 02. 1999 

, filed with the letter of 



^ the drawings, 



sheets/fig 1 — 9 

sheets/fig 

shoots/ fig 



, as originally filed, 
, filed with the demand 
, filed with the letter of 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: 

| 1 the description, pages 

| | the claims, Nos. 



|- 1 the drawings, sheets /fig 



3. ™ s report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the supplemental Box (Rule 70.2(c)). 

4. Additional observations, if necessary: 



Form PCT/IPEA/409 (Box T) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SE97/01844 



V. Resoned statement tinder Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

i 

Novelty (N) 
Inventive step (IS) 



Claims 1-12 
Claims 



Claims 1-12 
Claims 



Industrial applicability (IA) Claims 1 — 12 

Claims 



YES 
NO 

YES 
NO 

YES 
NO 



Citations and explanations 

The present invention relates to a device for controlling 
fault currents in the end winding region of the stator in a 
rotating high-voltage electric machine. 

The invented solution consists of a device comprising a rod or 
a pipe of an electrically conducting material connected to 
ground and arranged in the end winding region. 

New, amended claims have been filed with the letter of 19 
February 1999. 

The following documents are included in the International 
Search Report: 

Dl: -DE 4022476 Al (THYSSEN INDUSTRIE AG), 16 January 1992 

D2: DE 584639 C (ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT IN 
BERLIN) , 7 September 1933 

D3: DE 2050674 A (ALLMAENNA SVENSKA ELEKTRISKA AB) , 19 May 
1971 

D4: US 1418856 A (R. B . WILLIAMSON) , 6 June 1922 

D5: US 5036165 A (RICHARD K. ELTON ET AL.), 30 July 1991 



Form PCT/IPEA/409 (Box V) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SE97/01844 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Box V . 

i 

However, the most relevant prior art consists of Dl, showing 
a high voltage cable for a linear electric machine, with a 
device for fault current control comprising wires of an 
electrically conductive material (copper) , connected to 
ground, and arranged in the end of the winding region. (See 
column 3, line 11-column 4, line 33) . The cable comprises a 
current carrying conductor (8 ) , around which a first conducting 
layer (9) is arranged, a second insulating layer (10) and an 
outer conducting layer(ll). 

The subject matter claimed differs from what is known from Dl 
only in the sense that it relates to a rotating electric 
machine instead of a linear electric machine. It is, however, 
not obvious for a person skilled in the art to look into the 
area of linear motors when designing a rotating machine, 
because of the differences in the construction of linear 
machines and rotating machines, which e.g results in 
differences in cooling demand. 

Therefore, the invention according to the amended claims 1-12 
is considered to be novel (N), to involve an inventive step (IS) 
and to comprise industrial applicability (IA) . 



Form PCT/IPEA/409 (Supplemental Box) (January 1994) 
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PCT/SE 97/0 1 844 

1 9 -02- 1999 • 



AMENDED CLAIMS 



1. A rotating electric machine for high voltage comprising a stator (2), a rotor and 
windings, characterized in that the windings comprise high voltage cables 

5 enclosing the electric field within the windings and in that a device (10) for fault current 
control is provided comprising a rod, pipe or the like of an electrically conducting material 
connected to ground and arranged in the end winding region. 

2. A rotating electrical machine as claimed in claim 1, characterized in 
10 t h a t an arrangement of rods, pipes or the like in the end winding region is placed so that 

the largest physical distance between the rods, pipes or the like is small enough to ensure a 
deflection of an arc in the end winding region to ground. 

3. A rotating electrical machine as claimed in claim 1 or claim 2, 
15 characterized in that the rods, pipes or the like are inserted a specific distance 

into the end winding region and this distance being limited, so that eddy currents produced in 
the rods, pipes or the like are below a predetermined magnitude. 

4. A rotating electrical machine as claimed in any of claims 1-3, 
20 characterized in that the rods, pipes or the like are slotted in order to reduce 

eddy-current losses. 

5.._ A rotating electrical machine as claimed in any of claims 1-3, 

characterized in that the rods, pipes or the like comprises a plurality of small 
25 conductors combined in to a bundle having sufficient cross-sectional area to deflect short- 
circuit currents arising in the end winding region in the event of a fault. 

6- A rotating electrical machine as claimed in any of claims 1-5, 
characterized in that the rods, pipes or the like are arranged to be in contact 

30 with spacers of resilient, electrically conducting material, said spacers being applied between 
adjacent cables in the end winding region and in contact with the outer semi-conducting 
layers of the cables. 

7 - A rotating electrical machine as claimed in claim 6, characterized in 
35 t h a t the rods, pipes or the like are inserted into the spacers. 

8. A rotating electrical machine as claimed in any of claims 6-7, 

characterized in that the rods, pipes or the like are arranged in contact with 
several spacers arranged one after the other in the direction of the end of the stator. 
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9. A rotating electrical machine as claimed in any of claims 1-8, 
characterized in that the device consist of a flexible wire. 

10. A rotating electrical machine as claimed in any of claims 1-9, 
characterized in that the device also is used to mechanically stabilize the end 
winding. 

11- A rotating electric machine as claimed in any of the claims 1-.10, 

characterized in that the high voltage cable is flexible and comprises one or more 
current-carrying conductor, wherein around each conductor there is arranged an inner layer 
with semiconducting properties and around the inner layer there is arranged a solid 
insulating part and around the insulating part there is arranged an outer layer with 
semiconducting properties. 

12. A rotating electric machine as claimed in any of the claims 1-1 1, 

characterized in that the winding thereof is designed for a voltage suitably in 
excess of 36 kV, and preferably up to very high voltages, such as 400 kV to 800 kV. 
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